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ABSTRACT 


Objective: While the coronavirus disease 2019 (COVID-19) pandemic was continuing at full 
speed, patients with Crimean-Congo hemorrhagic fever (CCHF), which is endemic in our 
region, apply to the emergency department simultaneously. The presence of computed 
tomography (CT) lesions suggesting COVID-19 in some CCHF patients has brought to our 
mind the question of whether there is CCHF lung involvement even though respiratory 
symptoms are not at the forefront. 


Methods: In this study, the findings of chest CT, demographic data and clinical symptoms 
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INTRODUCTION 


he number of cases of coronavirus disease 
| 2019 (COVID-19) continues to threaten the 
world by increasing day by day. COVID-19 
primarily affects the respiratory system and the 
most common clinical symptoms are fever, cough, 
dyspnea, headache, myalgia, and malaise (1). In the 
diagnosis of COVID-19, real-time reverse transcrip- 
tion-polymerase chain reaction (RT-PCR) of viral 
nucleic acid is considered the reference standard. 


Duration of nasopharyngeal RT-PCR positivity is 
variable, but the probability of nasopharyngeal 
SARS-CoV-2 RT-PCR positivity of COVID-19 patients 
decreases by time, especially at the second week 
of the disease and false-negative results could be 
seen. To avoid those false-negative results of PCR 
testing in patients with pneumonia, lower respi- 
ratory tract specimens can be an option for PCR 
testing, but obtaining a lower respiratory tract 
specimen is generally impossible due to the unpro- 
ductive cough pattern of patients with COVID-19. 
Additionally, false-negative PCR-test results could 
also be seen due to technically incorrect specimen 
collection. All of them could lead to delays in the 
diagnosis of COVID-19. Thorax CT, which is a highly 
sensitive method (98%), is used in the diagnosis of 
cases in which PCR was found to be negative (3). It 
has been reported that even asymptomatic cases 
may have lesions in thoracic CT (4). 


Ten days after the first COVID-19 case reported in our 
country, COVID-19 cases started to be seen in Go- 
rum. When the histories and examinations of some 
patients admitted to the COVID-19 services of our 
hospital were examined, it was seen that they were 
compatible with CCHF. The diagnosis of the cases was 
confirmed by CCHF PCR or CCHF Ig M positivity. In our 
study, the clinical findings of CCHF cases hospitalized 
with the pre-diagnosis of COVID-19 and the thorax 
CT results obtained during their hospitalization were 
compared with the data of COVID-19 cases. 


MATERIALS AND METHODS 

Study Design 

In this retrospective cross-sectional study, between 
March 2020 and July 2020, COVID-19 and CCHF 
cases, tomographies were performed for differential 
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diagnosis in the emergency service of Hitit University 
Gorum Erol Olcok Training and Research Hospital, 
then hospitalized and followed up and treated in 
the infectious diseases and clinical microbiology 
clinic, older than 18 years, diagnosis proven by 
PCR positivity were included. Demographic data, 
clinical findings and thorax CT involvement of the 
cases were compared. For the study, the necessary 
approvals were obtained from the ethics committee 
with May 05, 2020 date and number 233 and from 
the Ministry of Health with the date May 04, 2020, 
and number 2020-05-04T01-29-46. 


Data Collection 

The diagnosis of CCHF cases was made by PCR and/ 
or CCHF Ig M positivity in the serum. Diagnostic 
tests were performed at the Republic of Turkey 
Ministry of Health, Ankara Public Health Virology 
Laboratory. 


Combined oropharynx and deep nasal swab sam- 
ples taken for the real-time PCR (RT-PCR) test used 
in the diagnosis of COVID-19 were stored in viral 
transport media until the time of study and at + 4 
°C when necessary. COVID-19 PCR test was studied 
in the molecular laboratory of Hitit University Fac- 
ulty of Medicine, Department of Medical Microbi- 
ology. Bio-Speedy® SARS-CoV-2 (2019-nCoV) qPCR 
detection kit (Bioeksen Inc., Turkey) for manual 
extraction, LightCycler® 96 RT-PCR system (Roche 
Molecular Systems, Inc.) and Montania® 4896 RT- 
PCR system (Anatolia Geneworks) and Bio-Speedy® 
COVID-19 RT-qPCR detection kit version 3-1000 Rxn 
(Bioeksen Inc., Turkey) were used for RT-PCR follow- 
ing the manufacturer’s instructions. 


Clinical, laboratory and CT findings of the cases 
were evaluated retrospectively. CTs were taken at 
the end of inspirium while the patients were in the 
supine position. Thorax CTs were evaluated by a 


HIGHLIGHTS 


e¢ COVID-19 and CCHF are viral diseases with simi- 
lar pathogenesis but different organ involvement. 


e Lung involvement is rare in CCHF, so it does not 
appear to be necessary for the diagnosis of CCHF. 


clinically experienced pulmonologist. Lung lesions 
were defined as ground-glass opacity (GGO), con- 
solidation, increased vascularization in consolida- 
tion, mosaic attenuation, atelectasis-atelectatic 
band, septal thickening, mediastinal lymphadenop- 
athy (LAP), reverse halo, air-bubble, parallel band, 
emphysema, nodule. 


Statistical Analysis of Data 
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NY: IBM Corp.) was used for statistical analysis of 
the data obtained in the study. Data of continuous 
variables were expressed as mean value, standard 
deviation and data of categorical variables were 
expressed as percentages. In the analyzes comparing 
the two groups, we used the Mann-Whitney U test 
for continuous variables, the Chi-square test and 
Fisher’s exact test for categorical variables, and 
Spearman's correlation test for correlations. The 


results were evaluated at a 95% confidence interval 
and the statistical significance was set as p < 0.05. 


SPSS Statistics for Windows, Version 21.0 (Armonk, 


Table 1. Comparison of symptoms between COVID-19 and CCHF. RESULTS 
Ad AeA p During the study period, 28 CCHF cases were fol- 
: E lowed up in our clinic. A total of three CCHF cases 
Fever 46 (59.7) zn) 0.150 were excluded from the study: a patient who was 
Cough 24 (31.2) 3 (10.7) 0.034 hospitalized with the diagnosis of CCHF and died 
ee 19 (247) 25 (89.3) are with the picture of “disseminated intravascular 
coagulation (DIC) and multiple organ dysfunction 
acini a“ ee = syndrome (MODS)” within the first few hours of 
scl aaa 7 (9.1) 9 (32.1) 0.011 hospitalization, a patient who did not have tho- 
rax CT because he was under the age of 20 anda 
sisllabal cs ety) ee ae patient who was hospitalized with a diagnosis of 
Chest pain 1 (1.3) 3 (10.7) 0.057 CCHF and did not require a CT scan because there 


was no suspicion of COVID. As a result, 77 COVID-19 
and 25 CCHF cases were included in the study. 


CCHF: Crimean-Congo hemorrhagic fever 


Table 2. Comparison of laboratory parameters between COVID-19 and CCHF. 


COVID-19 CCHF 
p 
Mean SD Median Mean SD Median 
WBC (103/uL) 6087.5 2102.02 6220 3794.29 2447.83 3340 < 0.001 
Neutrophil (103/yL) 3881.84 1849.11 3545 2878.57 2116.09 2390 0.002 
Lymphocyte (102/uL) 1633.16 797.12 1420 646.07 493.94 460 < 0.001 
Platelet (102/uL) 213,674.3 76,822 209,000 110,285.7 62,249.71 124,500 < 0.001 
Fibrinogen (mg/dL) 403.32 134.14 380 267.20 59.99 272 < 0.001 
INR 1.14 0.20 4134 147 0.19 1.135 0.221 
AST (U/L) 29.58 23,55 23:5 224.14 496.02 62 < 0.001 
ALT (U/L) 25.71 25.23 ag 87.11 186.34 43 0.0001 
LDH (U/L) 238.13 T5937 231 597 772.42 305;5 0.0001 
CK (U/L) 148.93 194.76 78.5 662.07 1029.17 287.5 < 0.001 


ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CK: Creatine kinase, 
INR: International normalized ratio, LDH: Lactate dehydrogenase, SD: Standard deviation, 
WBC: White blood cells, CCHF: Crimean-Congo hemorrhagic fever. 
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No statistically significant difference was found be- 
tween CCHF and COVID-19 cases in terms of gender 
(p > 0.05). The median age was 56.5 years in CCHF 
cases and 54 years in COVID-19 cases. There was no 
difference between the two groups in terms of the 
presence of underlying pulmonary disease (asthma 
/ chronic obstructive pulmonary disease [COPD]) (p 
> 0.05). 


Myalgia, headache, diarrhea, nausea and vomit- 
ing were significantly higher in CCHF patients (p < 
0.05). In COVID-19 patients, the incidence of cough 
was significantly higher as expected (p = 0.034). He- 
moptysis was not observed in any groups. The clini- 
cal findings of the patients are presented in Table 1. 


Laboratory findings such as leukopenia, thrombo- 
cytopenia, low fibrinogen, AST, ALT, LDH, CPK in- 
crease, typical in CCHF cases, made a significant 
difference to distinguish the cases from COVID-19 
cases (Table 2). 


Pulmonary involvement was not detected in the PA 
chest X-ray of 21 (84%) CCHF cases included in the 
study. The difference was significant when com- 
pared with the COVID-19 cases (28.6%) (p = 0.001). 


Ground-glass opacity (GGO), defined as a specific 
CT finding in the diagnosis of COVID 19 cases, was 
detected in 28% of CCHF patients. This finding was 
significantly higher in COVID-19 cases (p = 0.0003) 
(Table 3). 


Two of the CCHF patients (8%) had pneumonia cor- 
responding to their clinical findings. Consolidation 
was detected in the tomography of these cases. Also, 
consolidation was detected in 14 (18.2%) COVID-19 
patients. There was no statistically significant dif- 
ference between the two groups (p > 0.745). 


The tomography findings encountered in COVID-19 
cases, such as reverse halo, air-bubble, nodule, were 
not detected in CCHF cases. The difference was sig- 
nificant between the two groups. Also, atelectasis, 
emphysema, and bronchial dilatation were not de- 
tected in CCHF patients. Other tomography findings 
reported in COVID-19 patients and the comparison 
with CCHF are shown in Table 3. 
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DISCUSSION 


CCHF is a tick-borne zoonotic disease caused by 
an RNA virus within the nairovirus group of the 
Bunyaviridae family. It was first described in the 
Soviet Union after an epidemic in Crimea in 1944- 
45, and after it was understood that the factor was 
identical with the virus isolated from a febrile pa- 
tient in Congo in 1956, the disease was named as 
“Crimean-Congo hemorrhagic fever”. Currently, 
CCHF cases are reported in many countries, includ- 
ing Turkey, in Asia, Southern and Eastern Europe, 
Africa and the Middle East. The disease is seen as 
endemic in our country. The first CCHF cases were 
noticed in the provinces of Tokat, Sivas, Yozgat, Art- 
vin, Gumushane, Giresun and Trabzon in 2002. The 
province of Corum, where our university is located, 
is also located in the Kelkit Valley, which is a hy- 
perendemic region in terms of CCHF. The disease 
is seen in the spring and summer months when 
ticks are active, and CCHF cases are followed up 
in our hospital every year during these months. It 
may present with different clinical pictures ranging 
from asymptomatic cases to hypotension, multiple 


Table 3. Comparison of tomography findings between groups. 


Lung lesions oe al : Sol P 
n (%) n (%) 
PA Chest X-ray 
No radiological findings 22 (28.6) 21 (84) < 0.001 
Chest tomography findings 
GGO 55 (71.4) 7 (28) < 0.001 
Consolidation 14 (18.2) 2 (8) 0.745 
Septal thickening 6 (7.8) 1 (4) > 0.999 
Reverse halo 14 (18.2) 00 0.019 
Air-bubble 24 (31.2) 0 (0) 0.001 
Nodule 15 (19.5) 00 0.019 
Mediastinal LAP 3 (3.9) 1 (4) > 0.999 
Emphysema 6 (7.8) 00 0.332 
Bronchial dilatation 9 (11.7) 00 0.108 
Nodule 55 (70.4) 0 (0) < 0.001 


GGO: Ground-glass opacity, LAP: Lymphadenopathy, PA: Posteroanterior, 


CCHF: Crimean-Congo hemorrhagic fever. 


organ failure, shock, DIC, bleeding and death. The 
mortality is reported as between 5-30%; however, 
the mortality in our country is around 5% (5). 


While the COVID-19 pandemic were at full tilt, 
CCHF cases, too, applied to the emergency service 
of our hospital in the spring and summer of 2020. 
Healthcare professionals working in the emergency 
department made an intense effort not to bypass 
the COVID-19 cases because this process coincid- 
ed with the peak period of COVID-19 cases. During 
the differentiation of CCHF cases from COVID-19, 
it was observed that thorax CT was performed in 
many cases with the pre-diagnosis of COVID-19. 
The cases can be confused with COVID-19 because 
the symptoms are nonspecific in the early period of 
CCHF. However, it is possible to distinguish CCHF 
cases from COVID-19 in the prehemorrhagic and 
hemorrhagic periods, when clinical and laboratory 
findings are established, even without tomography. 
As a matter of fact, in the presented cases, frequent 
findings in CCHF cases such as myalgia, headache, 
diarrhea, nausea and vomiting were found to be sig- 
nificantly higher compared to COVID-19 cases. He- 
moptysis is generally not one of the symptoms seen 
in the course of mild CCHF cases and COVID-19 (6). 
It was not detected in our cases, either. 


CCHF-specific leukopenia, thrombocytopenia can 
also be seen in COVID-19 cases. However, blood leu- 
kocyte, lymphocyte and platelet counts were sig- 
nificantly lower among cases with CCHF. 


We also found that serum aminotransferase lev- 
els of patients with CCHF were significantly high- 
er than patients with COVID-19 at the emergen- 
cy unit admission. It is known that patients with 
or without pre-existing liver disease may present 
with elevated aminotransferases in the setting of 
COVID-19 and agents that were used such as favip- 
iravir and colchicine could also cause AST and ALT 
increase. But in COVID-19, serum aminotransferase 
levels, a predictor of severe disease, increase mainly 
at the second week of the disease. Consequently, 
our results suggest that these parameters can be 
used to distinguish two diseases during emergency 
admissions. Since the primary target of COVID-19 is 
the lungs, high LDH is seen in the majority of cas- 
es. Among CCHF cases, elevated LDH is one of the 
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parameters evaluated during the diagnosis and fol- 
low-up phase. LDH elevation was significantly high- 
er in our cases, too. High CPK is a finding that also 
supports the diagnosis of CCHF. High CPK is rarely 
seen in COVID-19 cases (7, 8, 9). 


Most of the patients diagnosed with CCHF applied 
to the hospital with the complaint of fever and had 
a thorax CT scan in the emergency department to 
rule out COVID-19 as it was the early period of the 
pandemic. Four of these cases were hospitalized in 
the COVID-19 services and one in the COVID-19 in- 
tensive care unit, and the next day, during the visit 
of the infectious disease specialist, they were trans- 
ferred to the clean area with the pre-diagnosis of 
CCHF. 


CCHF primarily involves the vascular endotheli- 
um, bone marrow, and reticuloendothelial system. 
Pulmonary involvement is not a routine finding 
in CCHF cases. In the later stages of the disease, 
clinical and radiological pulmonary findings can 
be seen in cases, such as intra-alveolar bleeding, 
transfusion-related acute lung injury (TRALI) that 
develops during intensive blood product replace- 
ment, and hospital-acquired pneumonia. There are 
few studies about pulmonary involvement in CCHF 
in the literature. Intra-alveolar bleeding, hemotho- 
rax and acute respiratory distress syndrome (ARDS) 
were reported. Symptoms such as dyspnea, chest 
pain, hemoptysis are seen especially in patients in 
the hemorrhagic phase, and these cases are often 
mortal (8, 10, 11). 


A study in which thorax CT findings of CCHF pa- 
tients were examined reported that GGO was ob- 
served in 57.5% of the cases. The majority of the 
patients with GGO were in the hemorrhagic period, 
and this finding was bilateral in 42.5% and unilat- 
eral in 15%. Consolidation was detected in 25% of 
the cases in the same series, and 20% of them were 
bilateral (12). GGO was not detected in 72% of our 
CCHF cases. This may be related to the patients’ 
admission to the hospital in the prehemorrhagic 
period. Consolidation rate was 8%. GGO was the 
most common finding in COVID-19 cases. GGO le- 
sions gradually turn into crazy paving pattern and 
then consolidation. Because consolidations ap- 
peared in the late period of COVID-19 pneumonia, 


This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 


Are there similarities between COVID-19 and CCHF chest radiology 


no consolidation was observed in early tomogra- 
phies at a level that would make a difference from 
CCHF (2). 


CONCLUSIONS 


In conclusion it seems possible to distinguish CCHF 
cases from COVID-19 cases with clinical and lab- 
oratory findings. Our results suggest that, in both 
COVID-19 and CCHF endemic settings, presence 
of myalgia, headache, diarrhea, nausea and vom- 
iting in a patient should recall CCHF to emergency 
unit physicians, and higher AST, ALT, LDH, CPK and 
lower blood leucocyte, lymphocyte and platelet lev- 


els should support this diagnosis. Our results also 
show once again seen that thorax CT, which is al- 
most indispensable in the diagnosis of COVID-19, 
does not have a diagnostic place in CCHF. 


The fact that the target organ in CCHF is the vascu- 
lar bed, bone marrow and reticuloendothelial sys- 
tem increases the possibility of detecting lesions in 
thoracic CT, especially in the hemorrhagic phase, 
but this will not contribute to the patient's treat- 
ment other than detecting hemorrhage. In CCHF 
cases with concomitant pneumonia, it can be de- 
cided by PA chest radiography, so there is no need 
for lung tomography under emergency conditions. 
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